A p53-p66Shc signalling pathway controls intracellular redox status, levels of oxidation-damaged DNA and oxidative stress-induced apoptosis.
Correlative evidence links stress, accumulation of oxidative cellular damage and ageing in lower organisms and in mammals. We investigated their mechanistic connections in p66Shc knockout mice, which are characterized by increased resistance to oxidative stress and extended life span. We report that p66Shc acts as a downstream target of the tumour suppressor p53 and is indispensable for the ability of stress-activated p53 to induce elevation of intracellular oxidants, cytochrome c release and apoptosis. Other functions of p53 are not influenced by p66Shc expression. In basal conditions, p66Shc-/- and p53-/- cells have reduced amounts of intracellular oxidants and oxidation-damaged DNA. We propose that steady-state levels of intracellular oxidants and oxidative damage are genetically determined and regulated by a stress-induced signal transduction pathway involving p53 and p66Shc.